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© Fiber drawing furnace. 



© A fiber drawing furnace (K1-K4) in which a rod : 
like preform (10) is drawn into an optical fiber (11) 
<\| while being softened through its heating in atmo- 
sphere of inert gas (12) introduced into a furnace 
rtjbody (1) from an upper portion of the furnace body 
0)(1) and a shutter (40-43) formed with an outlet (40a- 
0043a) for the optical fiber (11) is provided at a lower 
opening (1b) of the furnace body (1). with an open- 
OJing (40b, 50, 42b, 43b) for discharging gas out of the 
W furnace body (1) being formed in the shutter (40-43). 
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FIBER DRAWING FURNACE 



The present invention generally relates to op- 
tical fibers and more particularly, to a fiber drawing 
furnace for drawing a preform into an optical fiber. 

Generally, in order to manufacture optical fi- 
bers, a rodlike preform is softened through heating 
thereof in a furnace so as to be drawn into an 
optical fiber. Conventionally, in the fiber drawing 
furnaces used for manufacture of optical fibers, it 
has been usually so arranged that the preform is 
inserted into a furnace body from an upper opening 
such that the optical fiber is discharged downwar- 
dly out of the furnace body. In the known fiber 
drawing furnaces, inert gas or .nitrogen is filled in 
the furnace body and a shutter for maintaining 
atmosphere of the inert gas in the furnace body is 
provided at the lower opening. 

One example of the known fiber drawing fur- 
naces is shown in Fig. 1. This known fiber drawing 
furnace includes a furnace body 1 in which a 
heater 2 and a muffle 3 are provided. The furnace 
body 1 has an upper opening 1a and a lower 
opening 1b. A preform 10 is inserted into the 
furnace body 1 from the upper opening 1a and 
then, is drawn into an optical fiber 11 such that the 
drawn optical fiber 11 is discharged from the lower 
opening 1b. Since inert gas is filled in the muffle 3, 
a shutter 4 formed, at its central portion, with an 
outlet 4a for the optical fiber 11 is provided at the 
lower opening 1b. 

In the known fiber drawing furnace of Fig. 1 , if 
inert gas 12 is introduced into the furnace body 1 
from an upper portion of the' furnace body 1, the 
inert gas 12 is released outwardly from the outlet 
4a of the shutter 4 in relatively high-speed turbu- 
lent flow as shown by the arrows of Fig. 1. Mean- 
while, an interior of the muffle 3 is of high tempera- 
ture of about 2000 * C and the muffle 3 is made of 
carbon (C). Thus, in the vicinity of an inner periph- 
ery of the muffle 3, carbon (C) of the muffle 3 
reacts with silicon (Si) in the preform 10 so as to 
produce silicon carbide (SiC). Furthermore, in the 
case where nitrogen gas is employed as the inert 
gas 12, such substances as silicon nitride (Si 3 r>U) 
are also produced. These substances such as SiC, 
SisNi, etc. are suspended, as fine particles, in the 
muffle 3 and therefore, flow outwardly from the 
outlet 4a of the shutter 4 together with the inert gas 
12. Hence, the known fiber drawing furnace has 
such a drawback that at the time when the optical 
fiber 1 1 passes through the outlet 4a of the shutter 
4, the fine particles of SiC, SiaN*, etc. adhere to 
the optical fiber 11 so as to damage the optical 
fiber 11. thereby resulting in reduction of strength 
of the optical fiber 11. It should be noted that the 
present invention is not limited to the muffle 3 



made of carbon (C) but can also be applied to the 
muffle 3 made of, for example, zirconia (Zr0 2 ) or 
alumina (Al 2 0 3 ), in which case silica (SiOa) par- 
ticles or other products pose a similar problem, 
s Accordingly, an essential object of the present 

invention is to provid a fiber drawing furnace In 
which fine particles of silicon carbide (SIC), etc. 
produced in the vicinity of an inner periphery of a 
muffle, etc. are prevented from adhering to an 
10 optical fiber. 

In order to accomplish this object of the 
present invention, there is provided a fiber drawing 
furnace embodying the present invention in which 
a rodlike preform is drawn into an optical fiber 
T5 while being softened through heating thereof in 
atmosphere of inert gas introduced into a furnace 
body from an upper portion of the furnace body 
and the furnace body has a lower opening such 
that a shutter formed with an outlet for the optical 
20 fiber is provided at the lower opening, the improve- 
ment comprising: an opening for discharging gas 
out of the furnace body, which is formed in the 
shutter. 

By the above described arrangement of the 
25 fiber drawing furnace of the present invention, the 
inert gas introduced into the vicinity of the inner 
periphery of the muffle flows along the inner pe- 
riphery of the muffle so as to be discharged out of 
the furnace body from the opening formed in the 
30 shutter. Therefore, in the fiber drawing furnace of 
the present invention, high-speed turbulent flow of 
the inert gas is not produced at the outlet for the 
optical fiber and especially, fine particles produced 
in the vicinity of the inner periphery of the muffle 
35 are effectively discharged out of the furnace body 
from the opening of the shutter. 

This object and features of the present inven- 
tion will become apparent from the following de- 
scription taken in conjunction with the preferred 
40 embodiments thereof with reference to the accom- 
panying drawings, in which: 

Fig. 1 is a sectional view of a prior art fiber 
drawing furnace (already referred to); 

Fig. 2 is a sectional view of a fiber drawing 
45 furnace according to a first embodiment of the 
present invention; 

Fig. 3 is a top plan view of a shutter em- 
ployed in the fiber drawing furnace of Fig. 2; 

Fig. 4 is a top plan view of a shutter em- 
50 ployed in a fiber drawing furnace according to a 
second embodiment of the present invention; and 

Figs. 5 and 6 are views similar to Fig. 2. 
particularly showing third and fourth embodiments 
of the present invention, respectively. 
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Before the description of the present invention 
proceeds, It is to be noted that like parts are 
designated by like reference numerals throughout 
several views of the accompanying drawings. 

Referring now to the drawings, there is shown 5 
in Figs. 2 and 3, a fiber drawing furnace K1 accord- 
ing to a first embodiment of the present invention. 
The fiber drawing furnace K1 includes a furnace 
body 1 having an upper opening 1a and a lower 
opening 1b. a heater 2 and a muffle 3. The fiber 10 
drawing furnace K1 further includes a disklike shut- 
ter 40 provided at the lower opening 1. As shown 
in Fig. 3. a circular outlet 40a for discharging an 
optical fiber 11 from the furnace body 1 is formed 
at a central portion of the shutter 40 and a plurality 75 
of. for example, eight circular holes 40b for dis- 
charging gas out of the furnace body 1 are formed 
at an outer peripheral portion of the shutter 40 so 
as to be located at an equal interval on a circle 
having the outlet 40a as its center. This shutter 40 20 
is split into two shutter portions and the shutter 
portions can be opened and closed in right and left 
directions in Fig. 3. 

In the fiber drawing furnace K1 of the above 
described arrangement, when a preform 10 is 25 
drawn into the optical fiber 11 while inert gas 12 is 
being introduced into the furnace body 1 from an 
upper portion of the furnace body 1 . the inert gas 
12 flows downwardly substantially along an axial 
direction of the optical fiber 11 so as to be dis- 30 
charged out of the furnace body 1 from the holes 
40b. Thus, in the fiber drawing furnace K1 , such an 
earlier mentioned undesirable phenomenon asso- 
ciated with the prior art fiber drawing furnaces does 
not take place that turbulent flow of the inert gas 1 2 35 
is produced. Therefore, even if fine particles of 
silicon carbide (SiC) are produced in the vicinity of 
an inner periphery of the muffle 3 upon reaction 
between carbon (C) of the muffle 3 and silicon (Si) 
in the preform 10. the inert gas 12 containing these aq 
fine particles can be efficiently discharged out of 
the furnace body 1 from the holes 40b, so that 
adherence of the fine particles to the optical fiber 
11 is minimized. It is to be noted that the shutter 
40 of this embodiment of the present invention 45 
closes the lower opening 1b substantially and 
therefore, is fully capable of maintaining atmo- 
sphere of the inert gas 12 in the furnace body 1. 

In one concrete example of the above de- 
scribed embodiment of the present invention, an so 
inside diameter of the muffle 3 is set at about 40 
mm, while the holes 40b of the shutter 40 have a 
diameter of 5 mm and are located on a circle of 15 
mm in radius. When the optical fiber 1 1 produced 
in this example is subjected to screening of 700 g, 55 
an average fracture length of the optical fiber 11 
increases to 150 km as compared with 50 km of a 
prior art arrangement In which an inside diameter 



of the muffle 3 is set at 40 mm in the same manner 
as in this example. 

in this embodiment, the holes 40b formed in 
the shutter 40 are not restricted to the circular 
shape but may be modified variously on the con- 
dition that the holes 40b permit passage of gas. 
For example, the holes 40b may be replaced by 
slits. The holes 40b are provided at the outer 
peripheral portion of the shutter 40 such that silicon 
carbide (SiC), etc. produced in the vicinity of the 
inner periphery of the muffle 3 can be efficiently 
discharged out of the furnace body 1 from the 
holes 40b. In order to obtain uniform flow of gas, it 
is desirable that a number of the holes 40b having 
a small diameter are provided. Furthermore, if the 
holes 40b having an identical shape are provided 
on the circle having the center of the shutter 40 as 
its center as in the above embodiment, such an 
effect is achieved that flow of gas is made more 
uniform. 

Fig. 4 shows a disklike shutter 41 employed in 
a fiber drawing furnace K2 according to a second 
embodiment of the present invention. Since other 
constructions of the fiber drawing furnace K2 are 
similar to those of the fiber drawing furnace K1, 
description thereof is abbreviated for the sake of 
brevity. A circular outlet 41a for the optical fiber 11 
is formed at a central portion of the shutter 41 and 
an annular mesh 50 is provided in the shutter 40 
coaxially with the outlet 41a. In the fiber drawing 
furnace K2, gas containing fine particles of silicon 
carbide (SiC), etc. can be efficiently discharged 
along the axial direction of the optical fiber 11 out 
of the furnace body 1 from the mesh 50 in the 
same manner as in the fiber drawing furnace K1. 

Referring to Fig. 5, there is shown a fiber 
drawing furnace K3 according to a third embodi- 
ment of the present invention. In the fiber drawing 
furnace K3, a disklike shutter 42 is provided below 
a bottom face of the lower opening lb of the 
furnace body 1 such that a gap 42b is defined 
between the bottom face of the lower opening 1b 
and an upper face of the shutter 42. Since other 
constructions of the fiber drawing furnace K3 are 
similar to those of the fiber drawing furnace K1, 
description thereof is abbreviated for the sake of 
brevity. Also in the fiber drawing furnace K3, gas 
containing fine particles of silicon carbide (SiC), 
etc. can be efficiently discharged along the axial 
direction of the optical fiber 11 out of the furnace 
body 1 from the gap 42b. 

Referring finally to Ftg. 6, there is shown a 
fiber drawing furnace K4 according to a fourth 
embodiment of the present invention. In the fiber 
drawing furnace K4, a disklike shutter 43 having an 
outside diameter smaller than an inside- diameter of 
the lower opening 1b and formed, at its central 
portion, with an outlet 43a for the optical fiber 11 is 
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provided in the lower opening 1b such that a gap 
43b is defined between an inner peripheral surface 
of the lower opening lb and an outer peripheral 
surface of the shutter 43. Since other constructions 
of the fiber drawing furnace K4 are similar to those 
of the fiber drawing furnace K1, description thereof 
is abbreviated for the sake of brevity. Also in the 
fiber drawing furnace K4 t . gas containing fine par- 
ticles of silicon carbide (SiC). etc. can be efficiently 
discharged along the axial direction of the optical 
fiber 11 out of the furnace body 1 from the gap 
43b. 

As is clear from the foregoing, in the fiber 
drawing furnace of the present invention, fine par- 
ticles of silicon carbide (SiC) produced in the vi- 
cinity of the inner periphery of the muffle, etc. flow 
along the inner periphery of the muffle so as to be 
discharged out of the furnace body from the holes 
of the shutter and turbulent flow of the inert gas 
associated with the prior art fiber drawing furnaces 
does not take place. Therefore, in accordance with 
the present invention, such an undesirable phe- 
nomenon can be eliminated that strength of the 
optical fiber is reduced through adherence of the 
fine particles to the optical fiber. 

Although the present invention has been fully 
described by way of example with reference to the 
accompanying drawings, it is to be noted here that 
various changes and modifications will be apparent 
to those skilled in the art. Therefore, unless other- 
wise such changes and modifications depart from 
the scope of the present invention, they should be 
construed as being included therein. 



Claims 

1. In a fiber drawing furnace (K1-K4) in which a 
rodlike preform (10) is drawn into an optical fiber 
(11) while being softened through heating thereof in 
atmosphere of inert gas (12) introduced into a 
furnace body (1) from an upper portion of the 
furnace body (1) and the furnace body (1) has a 
lower opening (1b) such that a shutter (40-43) 
formed with an outlet (40a-43a) for the optical fiber 
(11) is provided at the lower opening (1b), wherein: 
an opening (40b, 50, 42b, 43b) for discharging gas 
out of the furnace body (1), is formed in the shutter 
(40-43). 

2. A fiber drawing furnace (K1) as claimed in 
Claim 1, wherein the opening (40b ( 50, 42b, 43b) is 
constituted by a plurality of holes (40b) located on 
a circle having the outlet (40a) as its center. 

3. A fiber drawing furnace (K2) as claimed in 
Claim 1. wherein the opening (40b. 50, 42b, 43b) is 
constituted by a mesh (50) of annular shape having 
the outlet (41a) as its center. 
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4. A fiber drawing furnace (K3) as claimed in 
Claim 1, wherein the opening (40b, 50, 42b, 43b) is 
constituted by a first gap (42b) defined between a 
bottom face of the lower opening (1b) of the fur- 
nace body (1) and an upper face of the shutter 
(42). 

5. A fiber drawing furnace (K4) as claimed in 
Claim 1, wherein the opening (40b. 50. 42b, 43b) is 
constituted by a second gap (43b) defined between 
an inner peripheral surface of the lower opening 
(1b) of the furnace body (1) and an outer peripheral 
surface of the shutter (43). 
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